Superior Suppressive Capacity of Skin Tregs Compared with Lung Tregs in a Model of Epicutaneous Priming.
We have previously shown that T helper type 2 (Th2)-polarized airway inflammation can facilitate priming to new antigens in the lungs, which we called "collateral priming". To investigate whether allergic skin inflammation can also facilitate priming toward new antigens, we developed an allergic skin inflammation model based on an allergic lung inflammation model. Mice were sensitized intraperitoneally toward the primary antigen, ovalbumin. Challenge was subsequently performed intranasally or epicutaneously with ovalbumin and a secondary antigen, keyhole limpet hemocyanin (KLH). Re-challenge consisted of local application of either antigen alone. Analysis of KLH-specific antibody responses, KLH-specific cytokines, and local inflammation demonstrated tolerance induction toward the secondary antigen in the skin, whereas in the lung priming had occurred. Flow-cytometric analysis revealed increased numbers of regulatory T cells (Tregs), increased cytotoxic T lymphocyte antigen-4 (CTLA-4) expression, and an enhanced suppressive capacity of Tregs from skin-draining lymph nodes when compared with Tregs from the lung-draining lymph nodes. Furthermore, depletion of Tregs resulted in restoration of collateral priming in the skin. These results demonstrate crucial local differences between the Treg function in the skin and lung to repetitive antigen exposure, which can decisively influence the immune response toward new antigens.